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© Methods of lining tubular objects. 

© In a method of lining a pipe (12) internally by eversion of a 
tubular liner (10), the liner is presented at the eversion point in a 
collapsed form of cross-section having at least two re-entrants. 
For this purpose the finer (10) is either fed in the collapsed form 
into the pipe (12) from the upstream end of the pipe or is 
shaped into the required collapsed form by forming means 
disposed within the pipe (12). 
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Description 



methods of lining tubular objects 
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eversion point. 

By changing the lining cross-section from the 
lay-flat configuration (or C-shaped section as de- 
scribed above) before it reaches the turning (ever- 
sion) point to a cross-section having at least two 5 
geometric re-entrant surfaces, we have found that 
the forces required to cause eversion are dramati- 
cally reduced, the contortion of the lining at the 
eversion point is lessened, and the risk of damage to 
the lining caused by contortion and abrasion is 10 
greatly reduced. 

Consequently, linings which are everted in this 
manner require lower forces, can be applied to 
longer conduits and are much less prone to 
irreparable damage through delamination or leak- is 
age. 

The linings used to re-line conduits by known 
eversion processes may contain a textile reinforce- 
ment and an impervious elastomeric, plastic or 
rubber material on at least one side of the said 20 
reinforcement and may also contain to carry an 
adhesive used to cause the lining to adhere to said 
conduit after inserting by eversion. 

Figures 3 to 7 show various forms of lining having 
two or more re-entrants. Thus the lining shown in 25 
Figure 3 has two re-entrants 22, that shown in 
Figure 4 has three entrants 22, that shown in 
Figure 5 has four re-entrants 22, and that shown in 
Figure 6 has six re-entrants 22, all of which 
re-entrants are directed towards the geometric 30 
centre of the section. The lining shown in Figure 7 
has six re-entrants all directed at right angles to the 
general plane of the collapsed lining for ease of 
coiling the lining for storage. 

The lining may be formed into the said cross-sec- 35 
tional form at any point or stage before it reaches the 
point of eversion. Thus, for example, the lining may 
be handled in a lay-fiat condition before everting into 
the conduit, but by means of appropriately shaped 
and positioned guides or wheels it can be pressed 40 
into the required cross-sectional shape at any point 
between the delivery container (reel) and the 
eversion point. Whilst such re-shaping of the 
cross-section is fully possible, it is made difficult in 
eversion systems based on fluid pressure or vacuum 45 
because the excess pressure on the outside of the 
lining approaching the eversion point causes the 
lining to be in a collapsed, pressurized condition 
which makes it more difficult to introduce new 
longitudinal folds to produce the re-entrants. More 50 
effectively, the required lining cross-section is 
achieved by forming the lining into the required 
cross-section before differential pressure is applied 
to cause assist eversion. Thus, for example in the 
case of an extruded flexible lining, the required 55 
cross-section can be produced by the shape of the 
extrusion dies. 

if the lining contains a textile reinforcement having 
coatings of fluid impervious plastics or elastomeric 
material on at least one face of the reinforcement, 60 
the required profile can be formed by appropriate 
guides or forming wheels applied to the reinforce- 
ment or coated tubular object either before or after 
the coating process. 

Alternatively, the lining may be formed in, for 65 



example, a lay-flat form in the initial manufacturing 
process, but converted into the defined cross-sec- 
tion in a second process. 

In manufacturing linings having the defined cross- 
sectional form prior to their application in eversion 
processes, it is preferable that said linings exhibit a 
natural tendency to retain this cross-section whilst 
being handled and transported; for example whilst 
being flaked, coiled, wound onto drums or reels etc. 
This property is readily achieved, for example by 
submitting the pre-profiled linings to heat, steam, 
radiation, or other energising processes well known 
in the art, in association with the profile forming 
processes. 

Thus, by way of a specific example, a lining 
comprising a textile reinforcement, coated with a 
thermoplastic elastomer may be made by a coating 
process. After coating, and whilst the elastomer is 
still in a plastic condition, the lining may be fed 
through guides which profile it into, for example, an 
H-shaped cross-section having two re-entrants as 
shown in Figure 3, after which it is coiled in that 
shape. When wound onto reels, the shape is 
maintained and is still retained when the lining is 
wound onto the drum in a pressurised eversion 
machine. When attached to the conduit, application 
of external pressure causes eversion to start, and 
the excess pressure also serves to ensure mainten- 
ance of the desired lining cross-section as It travels 
through already everted lining to the eversion point. 



Claims 



1. A method of lining a tubular object internally by 
eversion of tubular liner within the object comprising 
presenting the liner, at the eversion point, in a 
collapsed form whereof the cross-section has at 
least two re-entrants, the liner being either fed in 
said collapsed form into the tubular object or being 
shaped into said tubular form upstream of the 
eversion point by forming means engaging the 
surface of the liner which becomes the radially inner 
surface of the liner after eversion. 

2. A method as claimed in ciaim 1, wherein the 
re-entrants extend substantially radially towards the 
centre of the section. 

3. A method as claimed in 1, wherein, prior to 
being fed into the tubular object, the liner is carried 
in lay-flat form on a reel, the re-entrants being 
directed towards a plane of symmetry of the liner 
section which plane extends at right angles to the 
general plane of the lay-fiat form. 

4. A method as claimed in any one of claims 1 to 3, 
wherein the liner is moulded in said form prior to 
being fed along the tubular object to the eversion 
point. 
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